Introduction {#sec1_1}
============

The first report about what is known as POEMS syndrome dates from 1938, when Scheinker observed the case of a 39-year-old man with plasmocytoma, sensorimotor polyneuropathy and cutaneous hyperpigmentation \[[@B1]\]. In 1956, Crow \[[@B2]\] reported two patients with osteosclerotic plasmocytoma, peripheral neuropathy, cutaneous pigmentation, leukonychia, lymphadenopathy and edema of the ankles, later designated as Crow-Fukase syndrome. In 1980, Bardwick et al. \[[@B3]\] created the acronym POEMS to represent a syndrome characterized by Polyneuropathy, Organomegaly, Endocrinopathy, Monoclonal gammopathy and Skin changes. Of unknown prevalence, the incidence peak occurs between the fifth and sixth decades of life. At first it was believed to be more common in Japanese progeny, but with growing knowledge of the entity it was also observed in European, African, Hispanic and Asian descendants \[[@B4]\]. Cutaneous alterations were found in about 65% of patients. The most common findings are hyperpigmentation, hypertrichosis, acrocyanosis, plethora and hemangiomas \[[@B5]\].

Case Report {#sec1_2}
===========

The authors observed a 66-year-old woman with a previous history of paresthesia of distal prevalence in the upper limbs and the lower right limb associated with pain in the palmar and plantar region, with onset 1 year before, followed by reduction in strength, mainly in hands and feet, of slow and progressive evolution. During this period the patient noted diffuse skin darkening and appearance of papular lesions on the cervical and right infraclavicular region, abdomen and dorsum. She suffered a 20-kg weight loss during evolution of the picture, besides diabetes mellitus and hypothyroidism. Examination showed diffuse cutaneous hyperpigmentation, atrophy of the interosseous muscles (fig. [1](#F1){ref-type="fig"}, fig. [2](#F2){ref-type="fig"}), sclerodermiform cutaneous thickening and normochromic, papular lesions (fig. [3](#F3){ref-type="fig"}) in the cervical region, abdominal and right infraclavicular region. At dermatoscopy of the infraclavicular lesions there was presence of red lakes (fig. [4](#F4){ref-type="fig"}). Neurological examination showed grade 3 strength of distal prevalence in the upper and lower limbs and hypopallesthesia in 'glove' and in 'boot'. These alterations were suggestive of sensorimotor polyneuropathy.

Ophthalmological examination did not reveal presence of papillary edema. Concerning laboratory examinations, thrombocytosis was noted, with rheumatoid factor \<10; anti-nuclear factor, VDRL, anti-HIV, anti-HTLV and serology for hepatitis B and C were negative. Prolactin and cortisol dosages were within normal range. Electroneuromyography was compatible with polyneuropathy with predominance of demyelination and axonal degeneration. Bone marrow aspirate presented medullary plasmacytosis (9% plasmacytes). Serous protein electrophoresis demonstrated a monoclonal peak in the gamma fraction and in immunofixation examination: monoclonal IgG/lambda peak.

Skeleton radiography revealed a lithic lesion with sclerotic borders in the left femur (fig. [5](#F5){ref-type="fig"}); histopathologic examination confirmed it to be a plasmocytoma. Histopathologic examination of the right infraclavicular lesion showed an exophytic lesion containing dispersed vascular connective structures (fig. [6](#F6){ref-type="fig"}), and increased magnification showed both thick- and thin-walled vascular structures, compatible with arteriovenous hemangioma (fig. [7](#F7){ref-type="fig"}). The lesion on the dorsum presented histopathologic characteristics of hemangioma in tufts and the lesion on the abdomen cherry hemangioma.

The patient was treated with radiotherapy of the femur due to the osteosclerotic lesions and showed improvement of the neurological picture as well as of hyperpigmentation and weigh loss.

Discussion {#sec1_3}
==========

POEMS syndrome results from a rare proliferative monoclonal disease of systemic plasmacyte attack with indolent course \[[@B5]\]. The increased production of cytokines, such as interleukin-1β (IL-1β), IL-6 and tumor necrosis factor α (TNF-α), besides vascular endothelial growth factor (VEGF), seems to play a relevant role in the pathogenesis of the disease \[[@B6], [@B7], [@B8]\].

TNF-α is related to peripheral neuropathy with demyelination, hepatomegaly, splenomegaly, endocrine dysfunctions (hypocortisolism, hypothyroidism and hyperprolactinemia), edema, weight loss and cutaneous manifestations with hypertrichosis and digital clubbing. IL-1β is correlated with cachexia, anorexia, cutaneous pigmentation caused by activation of the pro-opiomelanocortin gene, glucose intolerance, acceleration of the atherogenesis process and behavioral and psychiatric alterations. High levels of IL-6 are involved in plasmacyte proliferation, monoclonal gammopathy, thrombocytosis, Castleman\'s disease, hemangiomas and microangiopathic glomerulopathy \[[@B6]\].

IL-6 can be a useful marker for evaluation of disease progress, since increased serous levels of this cytokine were observed in patients with active disease and before each exacerbation of the clinical symptoms \[[@B7]\]. VEGF, detected in the platelets but with reported production by plasmacytes, induces increased vascular permeability and is a growth factor for endothelial cells with a relevant role in angiogenesis. VEGF is implicated in the development of ascites, pleural effusion, edema and organomegaly, besides neuropathy \[[@B8]\].

Presence of all related manifestations is not mandatory for the diagnosis of the disease, and no single laboratory evidence can be considered as pathognomonic. Dispenzieri et al. \[[@B9]\] in 2003 proposed a criteria system for the diagnosis of POEMS syndrome based on the frequency and relevance of the clinical and laboratory findings. They divided them into major, minor, known and possible associations. The major associations include polyneuropathy and monoclonal plasmaproliferative alterations. The minor associations are sclerotic bone lesions, Castleman\'s disease, organomegaly (hepatomegaly, splenomegaly, lymphadenopathy), edema, ascites, pleural effusion, endocrinopathy (adrenal, thyroid, hypophyseal, gonadal, parathyroid, pancreatic), skin disorders (hyperpigmentation, hypertrichosis, plethora, cutaneous hemangiomas, leukonychia) and papillary edema. The known associations are digital clubbing, weight loss, thrombocytosis, polycythemia and hyperhidrosis. At last, primary pulmonary arterial hypertension, obstructive pulmonary disease, thromboses, arthralgias, cardiomyopathy, fever, diarrhea and B12 hypovitaminosis are stated as possible associations. Establishing the diagnosis of POEMS syndrome requires the presence of two major criteria and at least one minor criterion \[[@B4], [@B5], [@B9]\].

All patients present peripheral neuropathy with symptoms beginning in the feet with paresthesia and a sensation of 'coldness'. Motor involvement follows the sensitive picture. Both are of distal prevalence, symmetrical and progress with gradual proximal propagation, although rapid progression can also occur. Severe muscle weakness occurs in over half of patients, culminating with impairment to climb stairs, stand up from a chair or hold objects with the hands. Some patients report intense pain \[[@B4]\]. Electroneuromyography demonstrates a pattern of both demyelination and axonal degeneration \[[@B10]\]. About 50% of patients present organomegaly, which may manifest through hepatomegaly, splenomegaly or lymphadenopathy \[[@B11]\]. In some cases the adenopathy may be associated with Castleman\'s disease \[[@B12]\]. The most common endocrine abnormalities include hypogonadism, hypothyroidism, diabetes mellitus, adrenal insufficiency and hypoparathyroidism present in 67% of patients. Hypogonadism was the most common manifestation \[[@B9]\]. Due to the high incidence of diabetes and hypothyroidism in the general population, caution must be exercised before attributing those alterations to POEMS syndrome in case they appear isolated \[[@B5]\].

By definition, all patients present monoclonal plasmaproliferative disorder. Protein electrophoresis may not detect protein M in half to one third of cases, which requires performance of serous or urinary immunofixation; almost always the light chain is of the lambda type, with prevalence of the IgA type \[[@B4], [@B11]\]. Clonal plasmacyte proliferation can be demonstrated by sclerotic bone lesion biopsy. Bone marrow evaluation frequently only reveals a hypercellular pattern of the 'reactionary' type (only 15% of cases present significant medullary plasmacytosis) \[[@B4], [@B5]\].

Cutaneous disorders are present in 68% of patients, with diffuse cutaneous hyperpigmentation, plethora and acrocyanosis being the most common. Other manifestations include hyperhidrosis, leukonychia, necrotizing vasculitis, hypertrichosis and calciphylaxis. Cutaneous thickening of sclerodermiform type is also reported. These facts may be related to a greater collagen deposition by the dermal fibroblasts caused by increased VEGF levels \[[@B9], [@B13], [@B14]\]. Hyperpigmentation can be diffuse or localized, occurring mainly on the extensor surfaces, dorsum, neck and armpits. It usually regresses in response to treatment. Leukonychia is quite a rare manifestation.

Occurrence of multiple cutaneous angiomas in POEMS syndrome was considered rare, but has been documented in 24--44% of patients. They appear during the course of the disease with firm papular lesions, with erythematous or violet coloration, on the trunk and in the proximal region of the limbs. They usually present variable histological characteristics, the most common being cherry hemangioma, lobular capillary hemangioma and, with less frequency, glomerular hemangioma. Some authors postulate a theory that the spectrum of the angiomatous lesions in POEMS syndrome might present the following behavior: the onset begins with a unidentified angiomatous lesion with a specific hemangioma, which later develops into an hemangioma in tufts, and later on evolves to a glomerular or other type of hemangioma \[[@B15]\]. Therefore, there would exist different stages of development or different endothelial proliferation grades in response to the angiogenic stimuli. Histopathology of glomerular hemangioma shows a capillary entanglement occupying a large vascular space in the dermis filled with endothelial cells, with an aspect resembling a renal glomerulus \[[@B16]\]. It is present in only 3% of cases and can precede the remaining signs and symptoms of the syndrome, allowing an early diagnosis \[[@B13]\]. It is not always associated with POEMS syndrome \[[@B17], [@B18]\].

Bone lesions are present in most of the individuals and are usually painless. They may be of the sclerotic, lithic (less frequent) or mixed (lithic with sclerotic borders) type. There is a preference for involvement of the spine, pelvis bones, ribs and proximal portion of the extremities \[[@B5], [@B19]\].

The average survival is around 13.7 years in large series analysis. Therapeutic options include: radiotherapy, indicated in cases of simple or multiple sclerotic lesions of limited location; chemotherapy (melphalan and prednisone, capable to produce an objective response in 90% of cases; cyclophosphamide or polychemotherapy); and autologous bone marrow transplantation, which can be used in young patients with disseminated osteosclerotic disease \[[@B5], [@B20], [@B21]\]. Monoclonal blocking antibodies for the VEGF receptor (bevacizumab) were employed successfully according to some reports \[[@B5], [@B22]\].

Conclusion {#sec1_4}
==========

Our patient had two major criteria (sensorimotor polyneuropathy and monoclonal plasmaproliferative disorder) and three minor criteria (sclerotic bone lesion; endocrine disorders -- diabetes mellitus and hypothyroidism; cutaneous manifestations -- hyperpigmentation, cutaneous thickening with sclerodermiform pattern and cutaneous hemangiomas). Additionally, thrombocytosis and weight loss are known to be associated with this syndrome. The patient was forwarded to the hematology service for performance of specific therapy and continues neurological follow-up for neuropathy.
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